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CONTROLLING ALLOCATION OF A
PORTION OF A SHARED CHANNEL TO USE
FOR CONTROL INFORMATION

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation of U.S. patent applica-
tion Ser. No. 12/993,322, having a National Phase Entry date
ofNov. 18, 2010, for PCT Application Ser. No. PCT/US2009/
049269, filed Jun. 30, 2009, entitled “CONTROLLING
ALLOCATION OF A PORTION OF A SHARED CHAN-
NEL TO USE FOR CONTROL INFORMATION”, and
claims the benefit of U.S. Provisional Patent Application No.
61/087,802, filed Aug. 11, 2008, and U.S. Provisional Patent
Application No. 61/076,750, filed Jun. 30, 2008, the entire
contents of all of which are incorporated herein by reference.

BACKGROUND

Various wireless access technologies have been proposed
or implemented to enable mobile stations to perform commu-
nications with other mobile stations or with wired terminals
coupled to wired networks. Examples of wireless access tech-
nologies include GSM (Global System for Mobile commu-
nications) and UMTS (Universal Mobile Telecommunica-
tions System) technologies, defined by the Third Generation
Partnership Project (3GPP); and CDMA 2000 (Code Divi-
sion Multiple Access 2000) technologies, defined by 3GPP2.

As part of the continuing evolution of wireless access tech-
nologies to improve spectral efficiency, to improve services,
to lower costs, and so forth, new standards have been pro-
posed. One such new standard is the Long Term Evolution
(LTE) standard from 3GPP, which seeks to enhance the
UMTS wireless network.

According to LTE, an uplink shared control channel
(PUSCH) can be used to communicate both control informa-
tion and traffic data (data associated with users or applica-
tions). The PUSCH is a traffic channel, and the control infor-
mation that is communicated in this traffic channel is
considered to be control information that is piggybacked onto
the traffic channel that is primarily assigned to communicate
traffic data.

Conventionally, communicating signaling to control the
amount of resource elements of the PUSCH to allocate for
control information can consume substantial bandwidth in
the wireless link between a base station and a mobile station.

SUMMARY

In general, according to a preferred embodiment, a method
of controlling allocation of a portion of a shared channel to
use for control information includes determining, by a base
station, an amount of resource elements of the shared channel
to use for the control information in place of traffic data. The
base station sends, to a mobile station, an indication relating
to an offset parameter, where the indication is provided to
allow the mobile station to compute a value for the offset
parameter such that the mobile station can determine the
amount of the resource elements of the shared channel to
allocate for the control information.

Other or alternative features will become apparent from the
following description, from the drawings, and from the
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is block diagram of an exemplary arrangement that
includes a wireless communications network that incorpo-
rates a preferred embodiment of the invention; and
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2

FIG. 2 is a message flow diagram of a process for control-
ling allocation of resource elements in a shared channel,
according to an embodiment.

DETAILED DESCRIPTION

In the following description, numerous details are set forth
to provide an understanding of some embodiments. However,
it will be understood by those skilled in the art that some
embodiments may be practiced without these details and that
numerous variations or modifications from the described
embodiments may be possible.

In accordance with some preferred embodiments, a tech-
nique or mechanism for controlling an amount of resource
elements of an uplink shared channel to allocate for commu-
nicating control information involves sending control indica-
tion(s) of reduced size from a base station to a mobile station.
Sending control indication(s) of reduced size for controlling
allocation of resource elements of the uplink shared channel
allows the wireless channel to be more efficiently used.

In some embodiments, the control of the amount of
resource elements of the uplink shared channel to assign for
communicating control information is based on an offset
parameter, where the offset parameter can have values
expressed in decibels (dB) or other units of measure. The
offset parameter is used by a mobile station to determine an
amount of resource elements of the uplink shared channel to
allocate for communicating control information. For
improved bandwidth efficiency in the wireless channel
between a base station and a mobile station, values of an
offset parameter can be communicated from a base station to
the mobile station using a combination of a nominal value and
one or more adjustment values. The nominal value of the
offset parameter can be communicated from the base station
to the mobile station relatively infrequently, such as when the
mobile station initially starts up or enters into a particular cell
or cell sector, or when wireless channel conditions change.

After a nominal value of the offset parameter has been sent
to the mobile station, the base station can subsequently send
one or more adjustment values of the offset parameter, where
the adjustment values are used to adjust the nominal value of
the offset parameter to calculate an effective value of the
offset parameter to use at the mobile station.

Efficiency is further enhanced by signaling representations
of the nominal value and adjustment values, rather than their
absolute values. For example, the representations can be in
the form of index values that point to content of a data struc-
ture. Alternatively, the representations can be based on some
other encoding.

Since the range of possible values of the offset parameter is
relatively small, it is expected that the number of bits used for
communicating representations of adjustment values can be
smaller than the number of bits used to communicate a rep-
resentation of the nominal value of the offset parameter.

There can be different nominal values of the offset param-
eter for different conditions. Thus, a base station can commu-
nicate these different nominal values to the mobile station for
use under different conditions. In addition, there can be dif-
ferent types of control information. Each of the different
types of control information can be associated with a corre-
sponding set of nominal values to use under different condi-
tions.

Examples of control information that can be sent on the
uplink shared channel from the mobile station to the base
station include one or more of the following. One type of
control information is a precoding matrix index (PMI), which
is an index (or other type of indicator) to enable selection of
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a precoding vector to be applied to transmissions on the
downlink (from the base station to the mobile station).
Another type of control information is a channel quality indi-
cator (CQI), which is an indication of wireless channel qual-
ity between the base station and mobile station to enable
selection of modulation and coding to be applied to signaling
on the downlink (from the base station to the mobile station).
Another type of control information is ACK/NACK (A/N)
feedback information, where ACK represents an acknowl-
edgement that is sent from the mobile station to the base
station to indicate successful receipt of downlink data or
signaling, and where NACK represents a negative acknowl-
edgement to indicate unsuccesstul receipt of downlink data or
signaling. Yet another type of control information is a rank
indicator to indicate the channel rank estimated (such as rank
1 or rank 2). The rank refers to the number of layers or
codewords that can be used for downlink transmission
through the wireless channel. There can be various other
types of control information that can be sent from the mobile
station to the base station in the uplink shared channel.

In accordance with some implementations, the uplink
shared channel that can be used for communicating both
control information and traffic data (e.g., user data or appli-
cation data) is a physical uplink shared channel (PUSCH).
The PUSCH is a traffic channel, and control information that
is communicated in such traffic channel is considered control
information that is piggybacked onto the traffic channel. It is
undesirable to allocate too many resource elements in the
PUSCH for communicating control information because that
will reduce the amount of resource elements available for
communicating traffic data. On the other hand, allocating too
few resource elements for control information can result in
unreliable communication of the control information in the
PUSCH.

Inthe ensuing discussion, reference is made to the PUSCH.
However, techniques or mechanisms according to other pre-
ferred embodiments can also be applied to other types of
shared channels.

More generally, a base station signals control indicators
regarding reference values and adjustment values of an offset
parameter to a mobile station. The mobile station is able to
determine an effective value of an offset parameter based on
a “reference value” and an “adjustment value” of the offset
parameter. A “reference” value can be the nominal value
discussed above. Alternatively, a reference value can refer to
a current or previous value of the offset parameter that is or
has been used by the mobile station.

The mobile station uses the effective value of the offset
parameter (as calculated from a reference value and an adjust-
ment value) to determine the amount of resource elements of
the PUSCH to allocate for communicating control informa-
tion in the PUSCH from the mobile station to the base station.
In some embodiments, the resource elements that are allo-
cated are loaded with coded symbols, which are modulation
symbols composed of the rate-matched, interleaved and
encoded information bits.

In one example, as defined by the 3GPP TS 36.212 V8.7.0
standard, the number of coded symbols allocated is repre-
sented as Q'. 3GPP TS 36.212 provides formulas for comput-
ing Q', where different formulas are used for different types of
control information. The formulas compute Q' based on the
value of the offset parameter, the number of bits of the control
information, a scheduled bandwidth for PUSCH transmis-
sion, and other factors. For additional details regarding com-
putation of ', reference is made to the 3GPP TS 36.212
standard. Reference to 3GPP TS 36.212 is intended to cover
any version of the standard (whether now existing or to be
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developed) that defines how a number of coded symbols are
allocated based on an offset parameter and other factors.

FIG. 1 shows an exemplary wireless network in which
some embodiments of the invention can be provided. The
wireless network includes a base station 100 that includes an
antenna array or other assembly (multi-beam antenna) 102
for sending wireless signals along multiple paths 104, 106
(spatial beams) in a corresponding cell sector 108. In a dif-
ferent implementation, the antenna array 102 can include just
a single antenna for sending wireless signals along one path.

A cell sector is one section of a cell of a cellular network.
Although just two paths 104 and 106 are depicted in FIG. 1,
it is noted that more than two paths (or just one path) can be
provided in a cell sector in other embodiments. In alternative
implementations, rather than providing multiple beams in a
cell sector, it is noted that multiple beams can be provided in
acell. As used here, the term “cell segment” can refer to either
a cell sector or a cell.

Although just one base station is depicted in FIG. 1, it is
noted that a wireless network would typically include mul-
tiple base stations. In some embodiments, the wireless net-
work is an LTE wireless network. In alternative embodi-
ments, other types of wireless networks can be employed.
Note that reference to a “LTE wireless network” refers to a
wireless network that conforms to the requirements of the
LTE standard developed by 3GPP, as that standard is modified
or evolved over time, as well as to subsequent standards that
evolve from LTE. Moreover, even though reference is made to
LTE wireless networks in the ensuing discussion, it is noted
that techniques according to preferred embodiments can also
be applied to non-LTE wireless networks.

In an LTE wireless network, the base station 100 includes
an enhanced node B (“eNode B”), which includes a base
transceiver station that includes the antenna array 102. The
base station 100 may also includes a radio network controller
that cooperates with the enhanced node B. The radio network
controller and/or enhanced node B can perform one or more
of the following tasks: radio resource management, mobility
management for managing mobility of mobile stations, rout-
ing of traffic, and so forth. Note that one radio network con-
troller can access multiple eNode Bs, or alternatively, an
eNode B can be accessed by more than one radio access
controller.

More generally, the term “base station” can refer to a cel-
Iular network base station, an access point used in any type of
wireless network, or any type of wireless transmitter to com-
municate with mobile stations.

As depicted in FIG. 1, the base station 100 includes one or
more central processing units (CPUs) 122, which is (are)
connected to storage 124. Moreover, the base station 100
includes software 126 that is executable on the CPU(s) 122 to
perform tasks of the base station 100.

The mobile station 110 of FIG. 1 also includes one or more
CPUs 130 that are connected to storage 132. The mobile
station 110 also includes software 134 that is executable on
the CPU(s) 130 to perform tasks of the mobile station 110. In
addition, the mobile station 110 includes an interface 131 to
communicate wirelessly with the base station 100.

The base station 100 is connected to a serving and/or
packet data network (PDN) gateway 112, which terminates
the user plane interface toward the enhanced node B and
assumes the responsibility for packet routing and transfer
towards an external network 114, which can be a packet data
network such as the Internet or other type of network.

The arrangement depicted in FIG. 1 is provided for pur-
poses of example. In other implementations, other wireless
network arrangements are used.
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In the base station, the offset parameter value is selected as
a function of block error rates (BLERs) of data and control
information. The offset parameter values also depend on the
amount of payloads for the control information, channel con-
ditions, and bandwidth. In some embodiments, BLERs can be
provided for corresponding traffic data and control informa-
tion, such as A/N control information and CQI/PMI control
information. The following are examples of BLERs that can
be assigned to different types of information: BLER_data,
BLER_A/N, BLER_CQI.

BLER_data represents the BLER for traffic data,
BLER_A/N represents the BLER for ACK/NACK feedback
information (and possibly rank indicator information), and
BLER_CQI represents the BLER for CQI and PMI informa-
tion. A combination of BLER_data, BLER_A/N, and BLER _
CQI values defines a given configuration. Different combi-
nations of different values of BLER_data, BLER_A/N, and
BLER_CQI can define corresponding multiple configura-
tions. For a given configuration (BLER_data, BLER_A/N,
BLER_CQI), a nominal offset parameter value can be
defined. In some embodiments, for different payload sizes
(N), multiple corresponding nominal offset parameter values
can be defined. The payload size N refers to the size of the
corresponding control information (e.g., A/N feedback infor-
mation, rank indicator, or PMI/CQI information). A nominal
value of the offset parameter is defined for each commonly
used combination of BLER_data, BLER_A/N, BLER_CQI.
Then a range of offset parameter values can be defined that
contains a nominal value. Adjustment values can then be
defined such that these adjustment values when applied to the
nominal value produces a desired offset parameter value.

For a particular type of control information, the possible
nominal offset parameter values can be provided in a table,
such as Table 1 below for CQI/PMI information. Table 1 has
two columns: an index column and a nominal offset param-
eter value column.

TABLE 1
Nominal CQI offset Nominal CQI/PMI offset

index (dB)
0 0.1
1 2.2
2 3.4
3 4.6
4 5.8
5 7.0
6 8.2
7 9.4

A base station can select one of the nominal values to
communicate to the mobile station, depending on various
conditions. However, as explained above, rather than send the
absolute nominal offset parameter value, the corresponding
index value (in the index column of Table 1) can be sent
instead. For example, as shown in Table 1 above, three bits
that define eight offset index values (0-7) can be communi-
cated from the base station to the mobile station, where each
offset index value corresponds to a respective nominal offset
parameter value.

Another table can be maintained for adjustment values for
CQI/PMI control information that can be used to adjust a
nominal offset parameter value. Table 2 below lists possible
adjustment values of an offset parameter.
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TABLE 2
adjustment adjustment value
index (dB)
0 -0.6
1 -0.3
2 0.0
3 0.3

In accordance with some embodiments, the number of bits
used to represent the index values for the adjustment offset
parameter values is less than the number of bits used to
represent the index values for the nominal offset parameter
values. In Table 2, a two-bit adjustment index is used to
communicate adjustment values of the offset parameter,
where the two-bit adjustment index has four possible values
(0-3) that correspond to respective adjustment values as listed
in Table 2.

It is noted that the 2-bit index values of the adjustment
offset parameter values are signaled more frequently than the
3-bit index values of the nominal offset parameter values,
which helps to reduce signaling overhead. In addition, sig-
naling overhead is further reduced by signaling index values
rather than absolute nominal/adjustment offset parameter
values. For example, for a given configuration (BLER_data,
BLER_A/N, BLER_CQI), a nominal value can be selected,
e.g., as the mean or median of the offset values corresponding
to different values of CQI payload size N, and signaled, then
an adjustment value to the nominal value can be signaled for
each specific payload size N.

Table 3 below shows various index values and associated
nominal offset parameter values for A/N control information
(or for rank indicators).

TABLE 3
Nominal A/N offset Nominal A/N offset
index (dB)
0 10.6
1 11.8
2 13.0
3 14.2

In this example, the index is a 2-bit index that allows four
nominal offset parameter values to be signaled to the mobile
station.

The mappings between index values and nominal/adjust-
ment offset parameter values are re-configurable by the base
station. Different base station vendors may use different val-
ues in the tables. The content of the tables can be sent as part
of system information for each cell.

Also, although it is mentioned that two tables of nominal
values can be defined, one for the CQI/PMI information, and
the other for the ACK/NACK information, it is also possible
to use the same table for the nominal values. The additional
granularity or the adjustments can be provided using another
table containing one of the following possible adjustment
values:

(1) k_delta*delta (wherek_delta=...,-2,-1,0,1,...,and
delta can be signaled separately, or chosen from the
smallest non-zero value of the table for nominal values);
or

(i) k_delta; or

(ii1) non-uniformly spaced values between quantization
levels.
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In alternative embodiments, instead of storing nominal/
adjustment offset parameter values in tables as discussed
above, such offset parameter values can be stored in other
types of data structures.

Generally, the range of offset parameter values can be
defined as follows: the range starts at NOMINAL_
OFFSET-A'A and ends at NOMINAL_OFFSET+B-A,
where NOMINAI_OFFSET represents the nominal offset
parameter value, where A is a predefined constant, B is
another predefined constant, and A is another constant which
can be expressed in dB. The possible range of offset param-
eter values can be determined empirically (based on experi-
mentation) for different conditions. For the possible ranges of
offset parameter values under different conditions, the tables
(or other data structures) listing nominal offset parameter
values and adjustment offset parameter values can be defined.

FIG. 2 is a message flow diagram of a process of allocating
resource elements in the PUSCH according to an embodi-
ment. For a given type of control information, such as PMI/
CQI control information or A/N control information, the base
station checks (at 202) conditions that affect offset parameter
values. The conditions that are checked include block error
rates of data and control information (including BLER _data,
BLER_A/N, BLER_CQI), payload sizes of the control infor-
mation, wireless channel conditions, and wireless channel
characteristic (e.g. bandwidth).

The base station then determines (at 204) if the
condition(s) has (have) changed by a sufficient amount such
that new offset parameter value(s) has (have) to be signaled. If
s0, then the base station sends (at 206) the new offset param-
eter value(s) to the mobile station. The new offset value(s)
sent can include a new adjustment offset parameter value
and/or new nominal offset parameter value. For example, the
base station can check Table 1 or 3 above to determine if a new
nominal offset parameter value from Table 1 or 3 should be
sent to the mobile station. Alternatively, the base station can
check Table 2 to determine if a new adjustment offset param-
eter value should be sent to the mobile station.

In some implementations, the signaling of the nominal and
adjustment offset values can be performed through higher-
layer RRC (Radio Resource Control) signaling. In another
embodiment, the adjustment offset can be signaled through
physical control signaling (e.g., physical downlink control
channel or PDCCH), such that it can be changed as fast as one
subframe duration at the maximum. In yet another embodi-
ment, both types of adjustment values can be signaled
through physical layer control signaling. Additional details
regarding the signaling are provided in 3GPP TSG-RAN
WG1#54, R1-083143, dated Aug. 18-22, 2008.

Since the offset parameter values may be based on empiri-
cal data, it is possible that, as the MCS (modulation coding
scheme) for PUSCH changes, the amount of control
resources is not sufficient to maintain desirable received qual-
ity of the control information. In that case, RRC (Radio
Resource Control) signaling of a new set of offset parameter
values may not be able to correct the problem in a timely
fashion. To ensure the received quality of control information,
a base station can determine the MCS to be assigned for the
next PUSCH transmission, taking into account the constraint
of achieving sufficient control information quality. Specifi-
cally, this can be done by reversing the formula for the amount
of control resources. For example, if the received BLER of
control information needs to be reduced, then the amount of
control resources in the formula can be increased. By express-
ing the code rate of the PUSCH (or parameter R in the for-
mula) as a function of the amount of control resources for a
given offset parameter value, the new code rate for PUSCH
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can be computed and signaled to the mobile station to cause
the mobile station to allocate additional resource elements in
the PUSCH for the control information. The new code rate or
total amount of resource allocation can be signaled in the next
resource allocation message sent from the base station to the
mobile station. More generally, upon detection that the
resource elements of the PUSCH allocated to control infor-
mation is insufficient (such as due to detection of errors in the
control information) or otherwise non-optimal (e.g., exces-
sive amount of resource elements allocated), the base station
sends updated parameter(s) in the next resource allocation
message (assignment message) to the mobile station to cause
the mobile station to allocate a changed (decreased or
increased) amount of resource elements that would meet the
quality of control information desired by the base station.

As discussed above, the base station sends index value(s)
representing the new offset parameter value(s) instead of
absolute values. The mobile station also stores the corre-
sponding tables (or other data structures) that map index
values to corresponding nominal/adjustment offset parameter
values. Upon receiving an index value, the mobile station
retrieves the corresponding offset parameter value from a
respective table stored at the mobile station.

The mobile station determines (at 208) the allocation of
resource elements in the PUSCH for communicating the cor-
responding control information based on the new offset
value(s). As discussed above, the allocated resource elements
are a number of coded symbols. Once the allocation of
resource elements in the PUSCH has been determined, the
mobile station sends (at 210) the control information (e.g.,
A/N information, CQI/PMI information, etc.) in the allocated
resource elements in PUSCH to the base station.

By using techniques or mechanisms according to some
preferred embodiments, signaling overhead associated with
controlling the allocation of resource elements to communi-
cate control information in an uplink shared channel is
reduced. At the same time, flexibility is provided by providing
different nominal offset parameter values for different condi-
tions and different types of control information.

The various tasks discussed above can be performed by
hardware or a combination of software and hardware in the
mobile station and/or base station. If implemented with soft-
ware, the instructions of such software are executed on a
processor (e.g., CPU(s) 122 or 130 in FIG. 1). The processor
includes microprocessors, microcontrollers, processor mod-
ules or subsystems (including one or more microprocessors
ormicrocontrollers), or other control or computing devices. A
“processor” can refer to a single component or to plural
components (e.g., one or plural CPUs).

Data and instructions (of the software) are stored in respec-
tive storage devices, which are implemented as one or more
computer-readable or computer-usable storage media. The
storage media include different forms of memory including
semiconductor memory devices such as dynamic or static
random access memories (DRAMs or SRAMs), erasable and
programmable read-only memories (EPROMs), electrically
erasable and programmable read-only memories (EE-
PROMs) and flash memories; magnetic disks such as fixed,
floppy and removable disks; other magnetic media including
tape; and optical media such as compact disks (CDs) or digital
video disks (DVDs).

In the foregoing description, numerous details are set forth
to provide an understanding of the present invention. How-
ever, it will be understood by those skilled in the art that the
present invention may be practiced without these details.
While the invention has been disclosed with respect to a
limited number of embodiments, those skilled in the art will
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appreciate numerous modifications and variations therefrom.
It is intended that the appended claims cover such modifica-
tions and variations as fall within the true spirit and scope of
the invention.

What is claimed is:

1. A mobile station, comprising:

an interface configured to communicate wirelessly with a

base station;
a processor coupled to the interface; and
at least one processor-readable storage element storing
instructions executable by the processor, the instructions
comprising:
instructions executable in response to receipt of an indi-
cation of a reference value to determine an offset
parameter based on the received indication of the
reference value; and
instructions executable in response to receipt of an indi-
cation of an adjustment value to modify the offset
parameter based on the received indication of the
adjustment value.
2. The mobile station of claim 1, wherein the instructions
executable in response to receipt of an indication of an adjust-
ment value to modify the offset parameter based on the
received indication of the adjustment value comprise instruc-
tions executable to determine the offset parameter based on a
most recently received indication of the reference value and
the received indication of the adjustment value.
3. The mobile station of claim 1, wherein the instructions
executable in response to receipt of an indication of an adjust-
ment value to modify the offset parameter based on the
received indication of the adjustment value comprise instruc-
tions executable to determine the offset parameter based on a
most recently determined offset parameter and the received
indication of the adjustment value.
4. The mobile station of claim 3, wherein the instructions
executable to determine the offset parameter based on a most
recently determined offset parameter and the received indi-
cation of the adjustment value comprise instructions execut-
able to determine the offset parameter based on a current
offset parameter and the received indication of the adjustment
value.
5. The mobile station of claim 1, wherein:
the at least one processor-readable storage element is fur-
ther configured to store reference values in association
with respective indications of the reference values; and

the instructions executable in response to receipt of an
indication of a reference value to determine an offset
parameter based on the received indication of the refer-
ence value comprise instructions executable to look up a
value of the offset parameter associated with the
received indication of the reference value.
6. The mobile station of claim 5, wherein the at least one
processor-readable storage element is further configured to
store the reference values in association with the respective
indications of the reference values in a table.
7. The mobile station of claim 1, wherein:
the at least one processor-readable storage element is fur-
ther configured to store adjustment values in association
with respective indications of the adjustment values; and

the instructions executable in response to receipt of an
indication of an adjustment value to determine an offset
parameter based on the received indication of the adjust-
ment value comprise instructions executable to look up
the adjustment value associated with the received indi-
cation of the adjustment value.
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8. The mobile station of claim 7, wherein the at least one
processor-readable storage element is further configured to
store adjustment values in association with respective indica-
tions of the adjustment values in a table.

9. The mobile station of claim 1, wherein the instructions
comprise instructions executable to allocate resources to of a
physical uplink shared channel (PUSCH) based on the deter-
mined offset parameter.

10. The mobile station of claim 1, wherein the instructions
comprise instructions executable to modify an allocation of
resources of a physical uplink shared channel (PUSCH)
based on the determined offset parameter.

11. A method of operating a mobile station, the method
comprising:

in response to receipt of an indication of a reference value,

determining an offset parameter based on the received
indication of the reference value; and

in response to receipt of an indication of an adjustment

value, modifying the offset parameter based on the
received indication of the adjustment value.

12. The method of claim 11, wherein modifying the offset
parameter in response to receipt of an indication of an adjust-
ment value based on the received indication of the adjustment
value comprises determining the offset parameter based on a
most recently received indication of the reference value and
the received indication of the adjustment value.

13. The method of claim 11, wherein modifying the offset
parameter in response to receipt of an indication of an adjust-
ment value based on the received indication of the adjustment
value comprises determining the offset parameter based on a
most recently determined offset parameter and the received
indication of the adjustment value.

14. The method of claim 13, wherein determining the offset
parameter based on a most recently determined offset param-
eter and the received indication of the adjustment value com-
prises determining the offset parameter based on a current
offset parameter and the received indication of the adjustment
value.

15. The method of claim 11, further comprising storing
reference values in association with respective indications of
the reference values, wherein determining an offset param-
eter inresponse to receipt of an indication of a reference value
based on the received indication of the reference value com-
prises looking up a value of the offset parameter associated
with the received indication of the reference value.

16. The method of claim 15, further comprising storing the
reference values in association with respective indications of
the reference values in a table.

17. The method of claim 11, further comprising storing
adjustment values in association with respective indications
of the adjustment values, wherein determining an offset
parameter in response to receipt of an indication of an adjust-
ment value based on the received indication of the adjustment
value comprises looking up the adjustment value associated
with the received indication of an adjustment value.

18. The method of claim 17, further comprising storing the
adjustment values in association with respective indications
of the adjustment values in a table.

19. The method of claim 11, further comprising allocating
resources to of a physical uplink shared channel (PUSCH)
based on the determined offset parameter.

20. The method of claim 11, further comprising modifying
an allocation of resources of a physical uplink shared channel
(PUSCH) based on the determined offset parameter.
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